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::©«t97jfPp1M(->fifL. «Sj;t{^, #11^9-316611 C;0.02%J^T> N: 

0.07%&.TiZ^mt^ttiiiZ,Cr,NUMo fi^C»tOii^Ts ^fc. Cr. Ni, Mo 

^;^ryw;:?.g|^«, M^®;i/^Jg^tt. iKiC;^/JS:tiiJixtt. ^gt4, igJS^i^iJJ; 
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Of!li^^i> ife#S!ltU^M-t-Swi;&»e). It^ ^ M "kMtl i inter gmaulir Stress 
Corrosion Cracking) (£iT> IGSCC ^:'t)V^9)-Cfe5i:^l^$i^TV^5, 
r<Di5''j;P3^^^<^HAZ{C:^4-r-5. IGSCC SrgS±1-5l^ri, 600~650'C-C3~5 

' p::i:Jfc<> CO2 Sr-a^^l-S^^TTHAZ© IGSCC •^/^7'>'1^^^^;^x 

VimB^U(DHAZX^±i-^ IGSCC co^^fei^Hi-ov^-ciiE^^ufco 
ia^j:: Cr X^mi^B^^nztzib. IGSCC ;6S|§^-f-5-iS:^§±4i)fc, 

^/i'ri/f--rh^:^T^^w;^giT{l. Cr ^{bife^S^^^LTt Cr i^i^Wi&i 
^^/wK^j:JS:t:^^T'fe IGSCC tcM5c:t€rlni?)Tl,tiiL^. 
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0 . 0 0 5 0 m a s s % ^ t -r 5 w £^ g T* 6 ^ t ^ I- ai t fc o 

(l)mass%T-> C : 0.0100%*}^. N : 0. 0100%*Ji. Cr : 10~14%. Ni : 3 — 

8%^. ik (1) ^ 

Csol= C -1/3X Cpre (1) 

( :i^-e. Cpre=12. 0 {Ti/47.9+1/2 (Nb/92. 9 + Zr/91.2) +l/3(V/'50.9 

+ Hf/178. 5 + Ta/l80.9) -N/14.0}, C. Ti. Nb, Zr, V Hf . Ta, N:# 

ytBO-^^m. (mass%)o iiH. CpTe< 0 (D^-tit . C pre= 0 <b 1" 5 o ) 

-e^^^tis csol 0. oo5o%mm^msL-r^ X 5 

(2) (1) iCfeV^T. iiJE^^^^ mass%-^. C: 0.0100%*^, N : 0. 0100% 
Cr: 10—14%, Ni : 3~8%. Si: 1.0%^Ts Mn:2.0%^T. P:0.03%^iJ!.T, 

S:0.010%^T. Al:0.10%£jLTSr^^, ^ ^ I- Cu : 4%SiT. Co: 4%SXT. Mo: 
4%SXT.Vf : 4%&^T(D 0 i^ti^hmmntz 1 Ji 2 aj!^± , *5 i Ti : 0. 15% 
UT. Nb : 0. 10%UT. V : 0. 10%£iT, Zr : 0. 10%^Ts Hf : 0.20%^T. Ta : 

5Csol 0. 0050% T^m^m Sit ^ ^ b i-v -^^L. Fe *5 J: tJJ rI jg 6<J ^ 

(3) (2) Jc::fcV^X, tuia*afi£lC^JOx.X $ b mass%X, Ca : 0. 010%J^iTx 
Mg:0. 010%^T, REM : 0. 010%£iT. B : 0. 010% £Jl T <^ 5 ^ /ii^ S 1^ tl 1 H 

(4) (l)(C;}oV^T, BuEi^fifi&;6^ niass%X, C : 0. 0100%^Ji , N : 0. 0100%?!^^, 
Cr: 10—14%, Ni : 3 — 8%, Si : 0.05— 1.0%\ Mn : O.I— 2.0%, P :0.03%£l 
S:0.010%^iiT. A1:0. 001— 0.10%, V : 0.02-0.10%, Ca : 0. 0005 — 0. 01%, $ b IC 
Cu : 4%£iT, Co: 4%WT, Mo: 4%£iT, W: 4 %:KiTO 5 billfnyt 
iSXii 2S4^>1±^, Hiitfi ( 1 ) ^T-:ta$ix5 Csol 0. 0050%?fe^^MS-r 
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(5) (4)lC*5V^T. mUB^KM^X ^ ^tw.mass%-C-.Ti: 0. 15%^TsNb: 0. 10% 
UT. It : 0. 10%6AT. Hf : 0.20%£IT. Ta : 0.20%liiTO P hf)^hM\5.f\'tz 1 

to 

(7) (l);iv^U(6)^DV^•f ixdMc|5S®-7/Vx ^^f-'f h 7^ :^ v-;^i9t ^^^g 

C:0.0100%?fe^ 

LX^mVX Cr ^^l?^fiK©mHi^j:5Clr. 0.0100%*ill^lS^1-5. Cir 0.0100% 

Si±'^^i'^t. HAZoicscc^^ ±i-^::.tiimMt^^o '^c*5> ^t<tt o.oo50% 

0.0050%*iSi/ji5i9i-€-7c^-^*4Sr^Si-6o Cr OJ^fi^i^jj] 

Af^ : lOkJ/cm OTlGm^) Xm^^titzmmm^iiK 
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>(:^tLX^m^tl^—^^fj:^mm^T CO, J± :0.1MPa. mU : 100t:> p 

H:4.0 (D5%NaCl 7K^?K) T'lGSCC^^ 5o 

Csoi = C-l/3XCpre (l) 

^t^Cm^M^L. ±Cti^b.^^^\^^<t!^m^7tm TU Nb, Zr. V, Hf, Ta 

5„ /j^io, Cpre \-i.i^i2)^ 

Cpre = 12.0{Ti/47.9+l/2(Nb/92.9 + Zr/91.2) + 1/3 ( V/SO. 9 + Hf/l78. 5 

. +Ta/180.9) -N/14.0} (2) 

(w;iT-. C. Ti. Nb, Zr, V, Hf, Ta, N : ^7tm<Ot^^m, (mass%)) 
X't.^^tlih(OX'hV. Cpre<0(^^-a-fi> Cpre = 0i:1-^, flti, Cpre (Df\-%izUL 

^^^^Ir^-a-tT, *^0^T-^^i-5Cpre X\t. Nb. Zr O^^fi Ti <D 1/2 i:t, V. 
Hf, Ta (O^^n Ti <D 1/3 iUfc, ^fc. :*:^^T'JiN^^=g-t-^.fcJC), Ti, Nb, Zr> V. 
Hf. Ta \tm^LX^itm^'m^-r^o^<Drzi^,^mmxmF^i-^Cpre Xii.^itlUb 

Tu Nb, Zr> V, Hf.Ta +1 ^ fi^^U^I V^fc?^iUTV^^, ■£fc. HAZ -T? 

o Cr :X^a?^fi£tv^5#¥^^^^TS5S::t^%^-r5t, Cr 

J^^L Cr ^<b<{felO?^fife€:KihX-#5=S'^;fc, Cfili. Cpre <0 1/3 -CSb^t^Slofco 

/^*3,Ti, Nb.Zr. V. Hf, Ta OV^1^i^tJ-^^U'i^V^m^^lv Cpre »i A i J'j: 0 , 
(tCpre=0i:i--5fc>e), ^5^) @^C*Csol = Ct;^j;t), ^^@^C*iS 0.0050%*^!:^ 

N : 0.0100%7fe^ 

T't?>fc'l:t<£M-r5wi:i5M^tV>, ^fc. N«.Ti, Nb. Zr, v. Hf. Ta tf^^LMit^^ 
m^-r^tz^. ^itm^m^L Cr m<t!^om^^^±X^^ tu Nb, Zr. V. Hf. Ta ft 
l:i£^-rs;ittc/i»J, Cr ^^S?^^fe^«J^JLIGSCC^«]^J1-5^m^<£T$^^»wt 
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iJ, ^U<fi 0.0070% i^iT-efcSo 

Cr : 10~14% 

{1 10~14%co^ffliC|l^Lfc. 
Ni : 3 ~8% 

Si : 0. 05~1.0% 

<O-^^«:#0*3J:U^HAZ^0f4^^{k$-^'5o-<^;fci?), Si it 0.05~1.0%lcK5t-r5wi 
Mn : 0. 1^2.0% 

y-(h±^^nmLxnttis^X/ HAZ (^®i^Sr(p]±$^5o r©j:9/^^;^$r#5fca^){c 

*^§gt?Ji0.1%£i±'^^1-5:itiS^f*U\ 2.Q%^i^:tX^^VXii^mi^^ 
^1-5o ^<Dtcii>. Mn l± 0.1~2.0%{ClJB^1-5r^:;65^^UV^, /jtis. i«5$f *L<{i 0.2~ 

1.2%-C*>5, 

P : O.QZ%]^T 

pu.igL^iLm^vx&.^^&^^r^'^.m}t^t)Ui^mixikizmmm^R\^ir7z 
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S : 0.010%£iT 

♦t^S^^1"5;l^^S0^UV^^^, O.OlO%*T-«fP^T-t5, w©fc&> Sit 0.010%iiiT(c|® 

Al : 0. 001~0.10% 

^\)Bt.L<\t 0.01~0.04%Tfe-5o 

Cu: 4%UT. Co: 4%&.T. Mo: 4%£JlTs W: 4 %^TO 9 *>d* bStf tb 

Cu. Co. Mo. Wtiv>-f tit. CO2 ^^mir^^B0:^-^^^1r^v^ >^y<^ 

?g-eflg|^ LT 1 axW: 2 aa±^ Or. Niiit^f:!. ^^l-^o 
Cu : 4%aT 

Co : 4 %^T. 

Ofcfe.Co lt4%ie;lT©ISat;iPfi;t-r5^i:dS0^LV\ /i*3.J;i?$ftt<fi 1.5-2.5% 
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Mo : A%&,T 

Mo ii4%:^T<^)®ffl{-ll^-r5Ct;6s$fStv\ ^j:*5,it)^f^L<{4 i.o~3.o%T-S?!?. 

W : 4 

:i<Dfc>5), Wli4%£^TO^ffi{c:|5|S■r5rt^W^LV^, ;tC*5, J;t)$f tL<d: 1.5-3.0% 

Ti : 0. 15%£iT> Nb : 0. 10%£iT. V : 0. 10%&.T. Zr : 0. 10%UT. Hf : 0. 20% 
£ATx Ta : 0.20%£AT<Op *>i=> bStftl/fcl H 2 «£i± 

Ti, Nb. V, Zr. Hf, TateV^-f tvfc, ^ft^lJ^fi&TC^T'fcO, lS*fc(i2aJ^±^S*l 
UT-^^i-'So Ti. Nb. V. Zf. Hf. Ta MLV^-fni). Cr i:iit^Xm<t^m^^i>m<. m 

^Jt. HAZ©M*fc#iiS;^M:tf!ltlttSrfR]±$-&'5^*%Wi-5o :*fc:,Ti. Nb. V. Zr. 

Hf. Ta (o^itmti. ^mw}:xmm.i^M^tixiimmn^«mmc<Dm±i>mm^ 

^'t^t\/^O^mi>hi>o CKOipJi^HSr^-Sfcfei-tt, Ti:0.03%£l±. Nb:0.03%ii;±. 
V : 0.02%£i±. Zr : 0. 03%iJX±. Hf:0.03%i^i±. Ta : 0. 03%£i±. Ir^iX^ 
n'^^1-5r^;6S$f^LV\— :3^.Ti:0.15%.Nb:0.10%. V :0. 10%. Zr:0. 10%. 
Hf : 0. 20%. Ta : 0. 20%^mx.6^^\t. iSS^^tliXit. ?3t4^$fe^{b$*5, ^Ofci?). 
Ti:0.15%WT. Nb:0.10%£;lT, V : 0. 10%^T. Zr : 0. 10%£iTv Hf : 0. 20%Si 

Tx Ta : 0. 20%JiAT^-^i^^J^RB;^-t-6wi:;62^^UV^„ ;:(:*3.iO^*L<H.Ti:0.03 

~0.12%. Nb:0.03~0.08%. V : 0. 02-0.08%. Zr: 0. 03~0. 08%. Hf: 0. 10~0. 18%. 
Ta : 0. 10— 0.18% T*^?^, 

* 

m 
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^U<{1 0.03~0.07%T'fc-5o 

Ca : 0. 010%£iT. Mg : 0. 010%e>lT> REM: 0, 010%tJlT. B : 0. 010%£iTO 

Ca, Mg. REM, BJi. V^T tl fi^iDXlt, i^igc^it (t 5 ^^Mat^^c^ Ir] 

^^#5]/tii?)lC}i, Ca : 0, 0005%R±s Mg : 0.0010%Ui±, REM: 0.0010%^±, 
B : 0.0005%£t±, 5 r i: d^^f t LV^, Ca : 0.010%, Mg : 

0.010%, REM: 0.010%, B : 0. 010%^S;t-C-^W1''5ta;*C:fr|EifetLT#SU-^ 

-r<^i5fc*li3:ttto^MI::, eH4oiSTj55*U<nf-5o ilOfcft, Ca : O. 010%J^T. Mg : 

0. 010%aT, REM : 0.010%^Tx B : 0. 010%^ T I- ^ ^ RS^-T 2> CI i 
ffi (1 0. 005—0. 0030%fe -5 o 

j^t, ^g^^ot^, ii*-:«-^JEji&^04:^^0:fe-S-e, fV2/h#<^git^ atari's 
Cit;6s^f ov^-c, ^iy.^m'^ . 

* 
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f — 

1 1 ffi O K d > t> 5 ^ t It ^ ^ g ^ b T 5 ^ g « at ife ^ fc « * ^ O -7 /Vt^ 

h ^ ;^ X > ;^ ® 1 1 m <^ M ;6 ^ f> >i 5 t ^ ^ S S L T j^c 5 ^ g « it ^ ^ tf 

« 1 - 1 . « 1 - 2 tCj5^i-m^O^»^J8i;!f 100kg at L. $ 

(1) 5l!S^i^ 

#^ixfc:i^@il#il=;6^e>. API 314^51 S^i^Jt ^^^^ eiSIf^a^HlS 
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(2) t°— 

nhtlfcmBmm'H'h. JIS Z 2202 O^^lC2p«lLTVy (J¥ 
5.0mm) ^^©L.JIS Z 2242 (D^^ dSpM L T -v- /V k° — «^|^®^^|| 

Mi.. -40^l::*5»t5®itZ^^/v=¥- V E_4o (J) ^^fe. #*^l814^Wflii U 
(3) 

^^ibi^fcmBMM^t^b . J¥$ SmmXiji 25mmX:S$ 50mm OB^k^^}! ^ 
ISO'CO 2O%NaClzK^?i£^'lc0^|^@^>^-iS:g^Lx SSI^r«a^ 30 0 PrO 

mf:>ntzmn urn's t>h. 4,tft{fK^jt $ : 4mmX|i ISmmX 

115mm) %:UML. E F C No.l7 Ufc 4 A tf Ki^^USS L. jS^^ 

{btJJ^;^;^^:tf!mt4 ^Wfiffi Ufco ^^Lfc^^?S{4. 5 %NaCl + NaHC03 ?S(p 
H : 4.5 )i 10%H2S+CO8 ^-a-JiJf;^^*! bft^Sr=?f ofc. #iD*&;^ 

14 YS L, ^mmm^t 720 ^rat L. fiSt^ft^^^^SH^LfCo L fj: f)> tz 

(5) V^if^^tll^lkmitiU^ 

^btltcmBUm'ii^bm^ 4mmXi|i 15mmXft$ 115mm (0^^.^^^^ 

i?/^#4-^i?^^Ol*i^>T'^t^^':feSB;6»bs 2mmX#i 15mm XS$ 75mm <DU 
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8mm Tu^Mi-ftjf . m-k^M'^i^'MT^n^t^^tz, m.m.mf^n 1&8 f^m 

t VtCo LfcJt^S^ti. ■■ loot:. CO2 S. ■■ O.lMPa , pH : 2.0 O 5 % 

:^^v^mm^irfih. m^^^^^^M-r^ttK haz © igscc ^gs^Ts^i 

* 

mf\^^^xitmfi\tm±hx\f^fi\f\ vfci!i^^x^m^<om^wt:ff:^mki^>wimitm 

^<^ti^m^^74yy<^':^Mtvxm^vxhmm^i<^^x^^t^x.hti^o 

^p^m±i^. mit^:^Mkmti^i^h%i^. HAZ <^ IGSCC ^^g^fi^Qi strji-r 

J^j; < ih -c 1 5 . » *i J?- J^? JS Sa ni4 Jj:^ nfc-v/i^r :^i^>r 
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1 . 



mass% c» 



C : 0.0100%7|^^, 



N : 0.0100%?^^. 



Cr : 10~14%. 



Ni : 3 ~ 8 % 



^w-e, Cpre=12.0 {Ti/47. 9+1/2 (Nb/92. 9 + Zr/91. 2) +1/3 (V/50.9 + Hf 

/ITS.S+Ta/lSO.g) -N/U-O}, 
C, Ti, Nb. Zr, V, Hf. Ta. N : #7C^(^"^^1: (mass%). 
Cpxe< 0 (DWi^M. Cpre= 0 

2. BufEII^d^> inass%'C 

C : 0. 0100%7j^^, N- : 0.0100%*^. ' 

Cr : 10~14%. Ni : 3-8%. 

Si;5iOij05^1.;O%V Mn ; 0. IrrX 0%^ 

P : 0. 03%£iT> S : 0. 010%£iT. 

Al : -0i 001—0. 10% 

$ e>lC Cu : 4 %^Tx Co : 4 %WT. Mo : 4 %iiATx W : 4 %aT<^ P 
m\ttl1t\mX\t2m^^. *5J:t5^ Ti : 0. 15%£iTv Nb^ 0. 10%£tT. V : 0.10% 
^T. Zr : 0. 10%£lTx Hf : 0. 20%^Tx Ta : 0. 20%£iT<^ 5 1 ®* 

fc{t2SW±^. tuts (1) ^T*^a$ti5CsoldSo.0050%7^^^||S-r5 i plC, 

3. HUiaia^(CAll;iT$bt-s mass%T% Ca : 0. 010%i^Tx Mg : 0. 010%iiiTs REM : 

o.oio%aTx B : o.oio%£;t<op ^*^bS«nfcia^fcH2«^±Sr-^^-r5:: 



12 



Csol=C-l/3X Cpre 



(1) 
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N 


: 0 0100%5lcSI 


or • 




Ni 




Si : 


0. 05—1. 0%, 


Mn 


: 0. 1—2.0%, 


P : 


0. 03%^T. 


S 


: 0. 010%£iT, 


Al : 


0. 001—0. 10%, 


V 


: 0.02-0. 10%, 


Ca : 


0. 0005^0fOld%' 







$f>liCu: 4%£iT, Co: 4%£iT, Mo: 4%&.T. W: 4%aTO.p^d^ 

pjStfnfciaxii2a£i±^, sti^ (d ^:;T*^a$tt§csoi 0.0050%?^^^ 

5 . luEi^^lillSn;! T $ ^ tC, ipass%T' Ti : 0. 15%&^T. Nb : 0. 10%£AT. Zr : 0. 10% 
eJLTx Hf : 0.20%.!iiT, Ta : 0.20%}^TO ^ ht^bm\ttltilUX\i2m&.±'k^^ 
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e-i:7;^Jt:1300°C(1siif^) 




800-500°CCD;tS|]Bt.rBl:9s 
450°C X 1 80s 



■ 




hiJ^^'-Z.Om, ijig :15mm) 



